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Abstract: Assessing the activity of the main antioxidant enzymes – superoxid-dismutase (SOD), 
cathalase and the general peroxidaze activity - in parallel with the lipidic oxidative level and the 
concentration of the total blood lipids, the goal was to establish the presence or the absence of the oxidative 
stress at cellular level, because of the viral infection in the affected animals. Blood samples were collected 
from the investigated horses (n=16) to assess the activity of the cathalase,  peroxidase and 
superoxid-dismutase. These were compared with the lipidic oxidative level and the 
concentration of the total blood lipids.  Based on the obtained results it  can be sustained that the 
enzymatic activity of– superoxid-dismutase (SOD) markedly decreases in the animals with anemia 
compared to the healthy ones, while the cathalase activity decreses in the limits of normality in these 
animals. The decrease of the antioxidant enzyme level leads to the increase of the superoxide anion radicals 
and of the hydrogen peroxide (SRO) respectively of the products resulted trough the oxidative degradation 
of the lipids, proteins and nucleic acids in the analyzed pathological samples, leading to a persistent pro-
oxidant state, at cellular level, promoting the settling of the oxidative stress. The changes of the oxidative 
metabolism are able to induce changes in the immune reactivity, reducing the in vitro blast transforming 




Nowadays, EIA could be considered the most important and difficult infecto-
contagious disease to control, not only in Romania but in the whole world, because the 
morbidity and mortality percents can reach up to 30, sometimes even 70-80 among the 
diseased animals .EIA is a virosis with an immune component, with severe economical 
and sanitar-vetrinary effects for equine pathology. Because of the world wide spread 
character of this disease, it was necessary to develop new, more facile laboratory 
techniques which could substitute the Coggins test, but which can maintain the specificity 
and accuracy of the result. The goal of the study was the quantification the oxidative 
stress. Thus it was assessed the activity of the main enzymes – superoxid-dismutase 
(SOD), cathalase and the general peroxidaze activity -  in paralel with the lipidic 
oxidative level and the concentration of the total blood lipids, within the blood of the 
horses diagnosed wit IEA and the blood of healthy horses. By the use of these 
biochemical indicators the study aimed to establish the presence or the absence of the 






MATERIAL AND METHOD 
 
The investigated animals (n=16) belonging to CSV units from the territory of the 
Cluj county; 8 horses were seronegative considering EIA, and were used as controls. The 
blood samples were taken by puncturing the jugular vein. The samples were taken on 
heparine (50 IU/ml) for the specific and unspecific cellular immunity tests in steryle 
vacutainers, on EDTA powder for the counting of total leucocites and without an 
aticoagulant for the serum. The seropositivity against EIA was established using the 
Coggins test (Double agar gel immunodiffusion). 
The techniques were used to demonstrate the influence of EIA on the oxidative 
stress. Postinfectious oxidative stress was revealed by determining superoxid-dismutase 
(SOD), cathalase and the general peroxidaze activity. These were analyzed parallel with 
the level of lipid oxidation and the concentration of the total lipids from the blood. 
The assessment of the superoxid-dismutase was based on the autooxidating of 
the pyrogalol in the presence of the nitrotethrasolium blue with the formation of a 
coloured compound photometrical dosed at λmax=540 nm. 
The assessment of the blood cathalase (Sinha photometrical method). Within this 
method we assessed the quantity of the hydrogene peroxyde on the action of the ensyme 
present in the blood. Hydrogene peroxyde that reacts with the potasium bicromate, in the 
presence of the acetic acide, forms a blue precipitate of percromic acide. This precipitate 
warmed up decomposes, forming a green colour solution dosed photometrically at 
λmax=570nm. 
The assessment of the blood peroxidic activity is based on the oxidating reaction 
of the guaiacol as a hydrogen donour in the decomposal of the hydrogen peroxide to 
peroxyde, with the forming of a coloured compound that was photometrically dosed at 
λmax=470nm. 
The assessment of the total lipids was realised using the photometrical method 
with vaniline-phosphate. Using this method, the fatty acids within the lipids were relesed 
and were suphonated by treatement with concentrated sulphuric acid, in warm media. 
Reacting with the vaniline and the phosphate, a coloured phospho-vanilinic complex 
appeared, that was dosed photometrically (using the KONTRON UVIKON-725 
photometer) at λmax=525nm, compared to a standard sample (a solution that contains 75 
mg colesterol in 100 ml glaciar acetic acid, representing the equivalent of 1000 mg lipids 
/ 100 ml) (Victoria Ciurdaru şi col., 2001) 
Assessing the peroxidasing level of the lipids was realised in the case of blood 
sera and based on the property of the malonidialdehide to react with the tiobarbituric 
acide forming a coloured reaction product dosed photometrically at λmax=535nm (Andrei 
şi colab., 2002). The concentration of the malonilaldehide was calculated using the 
extinction coefficient of 1,56 x 105 M-1 cm -1/24 and was expressed in µmoli / ml blood 
sera (Victoria Ciurdaru şi col., 2001). 
 
RESULTS AND DISCUSSION 
 
Biochemically few date were identified that present the implication of oxidative 
stress in the infetious pathology of the horses. In a sinthesis study published by Romero 
et al. (1995) the pathogene mycroorganisms are considered pro-oxidating agents, which 
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lead to the appearance of the oxidative stress by the activation of the specific defending 
precesses, which lead to the oxigen reactive compounds formation. 
Table 1 represents the obtained values in the assessment of the antioxidating 
enzyme activity. SOD activity and the general peroxidase activity (Px) were expressed in 
enzymatic units / ml blood (U / ml), while the cathalase activity was express in the 
cathalasic number (Ncat / ml sânge) that represent the hydrogen peroxyde quantity, 
expresses in µmol, decomposed by 1 ml blood in 1 minute.  
Table 1: 
The activity of the antioxidatin enzymes within the blood 
Nr.  SOD activity 
(  U / ml) 
Cathalase activity 
(Ncat / ml) 
Peroxidase activity 
(  Px / ml) 
1A 39,37 708,50 82,70 
2A 25,95 795,05 72,17 
3A 28,75 804,95 69,17 
4A 19,02 396,95 79,69 
5A 24,33 456,75 87,21 
6A 35,83 687,35 75,15 
7A 26,81 358,50 87,12 
8A 20,45 708,50 90,22 
1S 49,54 430,82 73,68 
2S 34,99 523,25 48,11 
3S 50,00 522,15 69,17 
4S 15,45 784,67 78,20 
 
Because the oxidation of the lipids is easier to prove, the peroxidative derivatives 
are continued to be the most used indexed of the oxidative stress.  
Lipoperoxidation is often the first parameter used in the proving process of the 
free radicals’ involvement in the cellular lesions. For highlighting the pro-oxidative 
status, the degree of the lipid’s oxidative level was assessed within the blood sera. The 
tiobarbituric acid test is the most popular and the easiest method to prove the 
concentration of MDA and presence of lipoperoxidation. This test was used in the present 
study too to assess the manner in which the appeared variation in the antioxidating 
ezymatic activity leads or not to the change of the lipid peroxidase’s level. The results are 
presented in detail in table 2. The same table presents the obtained values in the 
assessment of the total sera lipids (expressed in mg / ml sera). 
Table 2: 
The concentration of total lipids and the level of lipid peroxidasing in the blood sera 
 Nr. probă  Nivelul de peroxidare lipidic 
(µmoli MDA / ml) 
Lipide totale 
(mg / ml) 
1A 4,10 190,3 
2A 3,61 275,6 
3A 4,12 289,7 
4A 2,24 247,2 
5A 3,39 289,7 
6A 4,54 372,3 
7A 4,26 344,5 
 
8A 5,57 276,3 
1S 1,24 312,6 
2S 1,82 269,9 
3S 1,63 312,6 
 
4S 4,45 195,9 
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 In the case of SOD the enzymatic activity decreases in the diseased animals 
compared to the healthy ones. In the healthy animals (group S) SOD media activity is 
37,3 U/ml while in the groop with anemia (group A) this media is 27,52 U/ml.  
Cathalase is present in every aerobe cell, localised in the mytocondria and 
peroxisoms. This enzyme catalises the decomposing reaction of hydrogen peroxyde 
(H2O2); one mol of cathalase decomposing 5 x 106 moli H2O2 / minute, in accordance to 
the reaction:  
The activity of cathalase in the healthy horses (group S), as seen in the obtained 
results, varies between 430,8 and 784,6 units.  In the horses affected by anemia the 
activity of the enzyme has values between 358 and 805 units. Media values assessed for 
the two groups were 565 for the group of healthy horses (S) and 544 units for the horses 
with anemia (A), recording a slight decrease in the catalase activity of the animals. 
General peroxidase activity, in contrast with the presented enzynes, increses in the 
diseased group compared to the control one. Thus, if the media of the control group is of 
67,3 units in one ml of blood (minimum 48,11 and maximum 78,2), in group A this 
media is of 80,4 units  (minimum de 69,1 and maximum 90,2) . 
The decrease of the antioxidant enzyme’s activity leads to the cummulation of the 
superoxide anions and of the hydrogen peroxyde in the analysed pathological samples 
resulting a persistent pro-oxidant state at cellular level, promoting the oxidative stress. 
As seen in the obtained results, the change in the antioxidant enzyme activity 
leads to an increase of the oxitating level of the lipids in the blood sera. 
Membrane lipids peroxidation leads to the change of the cells’ membrane and 
mithocondrial membrane’s properties, in the way of increasind their fluidity and 
permeability. These changes lead to the disappearance of the osmotic and chemical 
gradients, resulting in the decrease of cellular excitability, perturbation of methabolic 




• Enzyme activity of superoxide dismutase (SOD) decreases markedly in the group 
of anemia compared to the healthy one, meanwhile the catalase activity registers o 
decrease that remains between the limits in these animals. 
• The decrease of antioxidant enzymes leads to the cumulation of the superoxyde 
anion radicals and of the hydrogene peroxyde, respectively of the products 
resulted through the oxidative decomposal of the lipids, proteins and nucleic acids 
in the analysed pathological samples, resulting a persistent pro-oxidative state at 
cellular level, which promotes oxidative stress. 
• The changes in the oxidative methabolism can induce changes of the immune 
reactivity, meaning the decrease of the in vitro blast transformation activity and of 
the response to mytogen, activity that can be restored using vegetal extracts with 
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